Besides being a crucial component of human nutrition, wheat has been one of the strategic commodities in the world economy since ancient times. Self-sufficiency in staple food production considered being an advantage for a country, thus many countries try to improve crop production technologies as well as whole supply chains to achieve sustainability. The wheat sector became more competitive with globalization and increased number of bilateral free trade agreements. Therefore, it is crucial to create an efficient wheat supply chain to achieve strong competitive power in international markets. Regarding wheat production, Hungary and Turkey ensure food security although they have different market structure and conditions.
Introduction
Hungary has significant cereal production by means of its favourable climate and fertile lands. Hungarian agricultural production plays an important role in the European Union and regarding cereal production, the country ranks 8th among the EU-28 (Strategie Grains, 2018). With 7.3 million hectares productive land and 5.3 million hectares utilised agricultural area (Dancshazy et al., 2015) , Hungary is self-sufficient in terms of many agricultural commodities, especially staple crops like maize and wheat. These crops also have a significant share in the exportation of agriculture products that makes the governance of their supply chains more important.
In Turkey case, the wheat sector has different characteristics. Yearly over 20 million tonnes production meets domestic consumption and the country itself considered as self-sufficient. However, a significant amount of wheat needs to be imported yearly to ensure sustained wheat flour export. The market also differs from Hungarian wheat market on the government's role in the market, subject of policies and regulations. The paper examines similarities and differences across multiple aspects of their agricultural sectors and policies.
Figure 1: Domestic Consumption, Production and Population Growth -Hungary

Source: Author, based on FAOSTAT, KSH data
The average area harvested over the past decade is approximately 1 million hectares. The production shows a downward trend between 2004-2008 reflecting the relatively smaller harvested area and lower yield. The yield increase in 2008 results a record production, however in the later years wheat production shows an up-and-down trend due to yield fluctuations. Figure 1 uses FAOSTAT and Central Statistical Office data to present total wheat production and consumption in Hungary from 2004 to 2017, compared with population growth. As can be seen from the figure, the population growth is on a constant decline. It decreased by 4% since 2004, from 10.115.081 to 9.721.559. In the same figure, consumption shows a more stable trend, especially in the last four years domestic wheat consumption in Hungary became settled at 2.6 million tonnes per year.
In the same period, harvested area of wheat in Turkey decreased from 9.3 million hectares to 7.8 million hectares as producers planted less due to high input prices and low profit. Despite the downward trend in harvested area, increase in yield kept the production volume stable. In the same period wheat production volume varied between 19-21 million tonnes with the exception of the 2007-2008 food crisis period (17-18 million tonnes). Considering the population growth trend ( Figure 2 ) and decreasing harvested area, yield increase plays a crucial role in ensuring food security in the future.
Figure 2: Domestic Consumption, Production and Population Growth -Turkey
Source: Author, based on FAO-AMIS As seen in Figure 2 , the consumption of wheat has generally gone parallel with production over the last 3 years. The period from 2011 to 2013 shows the greatest increase in wheat consumption; rising to an all-time high of 21.3 million tonnes in 2013. All wheat consumption in Turkey falls into the category of food, feed, seed and industrial use. Total domestic utilisation of wheat was 18.9 million tonnes in 2017; food consumption was 15.1 million tonnes, use of seed 1.7 million tonnes, the use of feed 1 million tonnes (see Table 1 ), while consumption per capita is 182 kg (TMMOB, 2018). Generally, the country is self-sufficient in terms of wheat production. None the less, for some years due to adverse climatic conditions or quality problems, production could not meet demand and considerable volume was imported.
Production
Hungary is a landlocked country, a European Union member state with no coastline. According to the European Commission's Common Agricultural Policy (CAP) report for Hungary, agriculture is characterised by small farms: nearly 85% of the 500,000 farms have less than 5 hectares of land (European Commission, 2016). The agricultural area size and the production endowments of planning and statistical regions are very different, so their output, too. In comparison with its agricultural area, Southern Transdanubia has a considerably higher share in the national output of cereals and industrial crops, Central Hungary, Northern Hungary and Southern Great Plain in the output of horticultural products, grapes, wine and fruits, and Southern Great Plain and Central Transdanubia in the output of live animals and animal products.
In the 2017/18 period, wheat production in Hungary is 5.2 million tonnes with 8% decrease in comparison with previous year. In same period, domestic consumption and export were 2.6 and 3.4 million tonnes respectively ( Table 1) . The supply and demand situation shows that Hungary is a self-sufficient country and a net exporter in terms of wheat. According to Hungarian Central Statistical Office data, wheat export forms more than half of the total demand. In particular, wheat exports increased in last three seasons due to ample supply. Feed consumption decreased comparing with previous years while overall industrial use rose to 1.2 million tonnes. In 2017, wheat seed use in Hungary was 258.916 tonnes. Though Hungarian wheat seed consumption fluctuated substantially in recent years, it tended to decrease through 1967 -2017 period ending at 258.916 tonnes in 2017. Considering regional distribution of outputs, Southern Great Plain region is leader in cereal production with 21 percent share in total country production. Both the Southern Transdanubia and the Northern Great Plain regions follow Southern Great Plain with shares of 19 percent and 18 percent respectively (KSH, 2017). The Southern Great Plain is the major wheat producing region in Hungary with 1,1 million tonnes of wheat production. Although it has a relatively lower average yield than second major producing region the Southern Transdanubia, a higher harvesting area allows region to produce more. The Central Hungary region seems to have both the lowest yield and lowest production volume in the country. The Southern Transdanubia has the highest, with 6,140 tonnes per hectare while the Central Hungary has %18 lower, 5,010 tonnes per hectare. Wheat production volume was 21.5 million tonnes in Turkey. With 2.2 million tonnes opening stocks and over 6 million tonnes import total supply reached to 30 million tonnes ( Table 1 ). The export volume was 6.8 million tonnes, reflecting also the wheat equivalent of processed commodities such as wheat flour, pasta etc. It can be seen on Table 1 , that industrial use takes the major share of wheat utilisation in Turkey while feed use was approximately on the same level with Hungary. Wheat can be grown in all regions of Turkey yet produced widely in Central Anatolia. In 2017, the Central Anatolia Region ranks first with a share of 32% in the production of common wheat. This is followed by the Marmara Region with 18% and Southeast Anatolia Region with 15%. The regions with the least production are Eastern Anatolia and Aegean Regions.
In Hungary, soil and climate are suitable for seed production and multiplication, not only for national needs but also for export. Wheat production volume in Hungary has been variable; however yield level seems on the rising trend since 2012 and reached its highest level over the past three years. The average yield of wheat continues to grow with the impact of different cultivation technologies (extensive/intensive) and environmental factors. A %6.5 lower production of wheat was harvested in 2017 from a %7.9 smaller area than a year earlier; the average yield was 5.4 tonnes/ha, the highest in Hungary since 1988. Yield average seems below the EU-28 average, yet it is still quite above the world average ( Figure 3 ).
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Figure 3: Wheat Yield Comparison
Source: International Grains Council
According to a study on the determinants of wheat yield (Vigani et al., 2015) , Hungarian farmers consider climate change and seasonal weather conditions as the main factors affecting productivity. A recent study (Fogarasi et al., 2016) about climate effects on Hungarian winter wheat emphasise a slight yield decrease for wheat is estimated for the next three decades as a result of changes in climatic conditions. Adverse effects of climate change may arise in every stage of the chain; however, production stage has vital importance as it is the starting activity of value creating. Hungary faces important imbalances between droughts and floods therefore, it is important to focus on more efficient water management to mitigate the possible risks.
In Turkey, although average wheat yield has a rising trend since 2007, it is still 20% below the world level (3.47 in 2017). High-quality seed use is one of the important factors affecting the productivity of wheat. The seed sector in Turkey extended rapidly after the new seed law came into force in 2006. The production capacity of public and private sector has improved with the assistance of government policies supporting certified seed usage and domestic seed production. Turkish farmers have been using fewer saved seeds for the following years' planting season for all crops, but still saved seeds represent the majority of seed sources for wheat and barley production. Ministry of Agriculture has implemented a subsidy program to farmers for domestically produced certified seed usage since 2005 (in 2016 subsidy for wheat 8.5 TL/decare). The amount of certified seed produced in the country was 210 thousand tons in 2007 and increased to 508 thousand tons in 2017.
Post Production
Flour milling
According to the Research Institute of Agricultural Economics (AKI), there are 45 flour mills in Hungary, with a total capacity of 251.6 tonnes/hour, based on 2017 figures. In 2015, the sector produced 1 million ton of flour. Average capacity utilisation is 60%. All the wheat, rye and durum flour produced in Hungary are made using domestic wheat. One out of four of the firms are estimated to carry out more than 80 percent of the flour production in the country. According to the International Trade Centre (ITC) data, Turkey took first place in wheat flour export in 2018. For this reason, besides domestic consumption, the most important wheat demand in the sector comes from flour mills. In addition, the poultry sector, which is the subject of the feed industry and export, has also significant demand for wheat.
There are roughly 700 flour mills in Turkey with a total yearly capacity of 27.5 million tons. More than half of these mills are concentrated in the Central Anatolia, Marmara and Blacksea regions. As mentioned above, the Central Anatolia and Marmara are top regions in wheat production and flour milling is also improved accordingly. In the Blacksea region, the flour milling sector has been improved due to wheat imports from the Russian Federation, thanks to its geographic proximity, freight advantage and high quality. Total flour production capacity in Turkey is estimated to be 32.5 million tonnes while the actual production is about 14.5 million tonnes. Current production capacity is three times more than yearly domestic consumption. One of the main reasons for rapid development of wheat flour sector is the country's close proximity to major wheat flour importers. Turkey exports wheat flour to countries across a wide geographical range, including the Middle East, North Africa, and the Far East. Another reason for Turkey's leading role in wheat flour exports is the Inward Processing Regime regulation, which is related to Turkey's export incentive system. The aim of the Inward Processing Regime is to enable Turkish exporters to increase competitiveness and supply goods at world market prices for production of their export commodities (USDA, 2018).
Feed production
According to the Hungarian Central Statistical Office data, average yearly feed wheat consumption in Hungary is 1.15 million tonnes (5 years average). There are 254 compound feed plants with total capacity 1717.1 tonnes/hour (AKI, 2017). The volume of industrial mix feed produced for farm animals sold 260 thousand tonnes on the external market by 34 percent, and the value of 147 million euros is up by 51 percent in 2014 as a result of the 13 percent increase in the average price at the border. 66 percent of export value came from exports to EU-28 countries, Romania is the main destination, but significant volumes went to Slovakia, Belgium, Czech Republic, Poland and the Netherlands. Figure 6 illustrates the different uses of feed wheat. As seen from the figure, the poultry sector had the biggest demand for wheat while wheat for cattle production was the lowest.
Compound feed production in Turkey increased by 8% to 24 million tonnes compared with the previous year. In the same period, broiler feed production also reached 5.3 million tonnes (+12%) while feed for laying hen was 3.6 million tonnes (+7%). With other feed varieties, overall poultry feed production raised to 9.8 million tonnes (+10%). Fish feed production was 446 thousand tonnes in this period. Rapid urbanisation and intensive farming in Turkey caused a significant increase in the feed use of commercial feed for animal production. In the 2004-2016 period, compound feed production in Turkey increased from 6.9 million tonnes to 20.4 million tonnes. Feed sector is %44 dependent to import and this rate is expected to reach 51% in 2025 (Turkish Grain Board, 2017). According to government and industry sources, there were 515 feed factories active in Turkey with more than 30 million tonnes of yearly production capacities in total. The feed sector has grown on average 10 percent annually since 2010, despite a slowdown in 2016. Presently the Turkish feed industry is among the world's top twelve producers and in the top five in Europe. According to feed sector representatives, the sector is projected to grow in the coming years and has goals to reach 30 million tonnes by 2023 (USDA, 2018).
Figure 7: Domestic Feed Use of Major Grains in Turkey
Source: International Grains Council, 2017
Feed use of wheat was relatively low compared with other grains such as maize and barley. Figure 7 shows a long term trend of domestic feed grain use. As seen from the figure, share of feed wheat fell to 1.2 million tonnes while feed use of maize in an incremental rise in the same period. Feed use of soybean shows a relatively steady trend. It is also worth to mention that feed use of soybean was slightly more than wheat since 2016 and soybean imports in Turkey doubled since 2010.
Transport and Storage
Storage system and transport play an important role in every stage of the value chain. Especially in the harvest season and in the following months, there can be strong pressure on these two elements of the value chain. In these periods, the heaviest pressure falls on storage facilities managed by individual farms and by farming cooperatives, as these are usually the first to handle the bulk of harvested production. If the storage capacity cannot meet the capacity needed, farmers have to sell their product as soon as possible and this may affect market prices to the detriment of producers. In some situations, agribusiness cooperatives may also operate as processors and have significant storage capacity. This storage capacity can ease some of the pressure felt by individual farmers and farming cooperatives in case of exceptional harvest volumes.
As a net wheat exporter country, with an annual production of around 5 million tonnes annual exports of 2-3 million tonnes, Hungary increased cereal storage capacity after the EU accession in 2004. Already within the pre-accession agricultural support program SAPARD, about 1.4 billion forints (5.5 million euros) were allocated for investments into storage facilities. In 2005, the cereal storage capacity was 14.7 million tonnes and most of its storage facilities relied on outdated technology. With the support of the EU SAPARD program and of the national Regional Development Program (RDP) storage capacity increased by 5.4 (+37%) million tonnes ( Table 2 ) and reached to 20.1 million tonnes between in 2015. Public funding broadly co-financed by the European Agricultural Fund for Rural Development (EAFRD), through RDPs has been mostly oriented for small/medium scale projects and focused on production stage. Besides public policies and support as well as the privatisation of the former state-owned agribusiness system have played a critical role in determining the improvement of the cereal storage facilities in Hungary. Especially record harvest in 2005/2006 season caused the largest intervention purchases and huge cereal stocks promoted investments in storage facilities. Investments in additional storage capacity, especially at the farm level, allowed the country to store all of its cereal production without any sales pressure. Most of the investments in additional capacity were made at the wholesale/trade level in Hungary and the current Hungarian RDP (2014-2020) allocates again around 20 billion Forints (65 million euros) for investments in small scale storage facilities (max 5 000 tonnes) and dryers. The country's logistical infrastructure shows improvement, but inefficiencies are still present: the loading/unloading capacity at rail-served facilities should be increased, bottlenecks from insufficient fairway conditions on the Danube River, affecting barge transportation of crops, and should be addressed as well. The significant increase in the Hungarian surplus of storage capacity allows concluding that the country is well equipped to sustain its current production and export performance also in the long term. Cereal exports from Hungary through the Danube River and the Constanta port of Romania have steadily increased in recent years (European Commission, 2017). Turkey has different grain storage conditions comparing with Hungary. The total storage capacity of the Turkish Grain Board (TGB) is 4.5 million tons with 546.700 tons of this capacity located in ports. The TGB provides services for the agricultural industry, with facility teams and temporary receiving centres throughout the country that can increase their operations during peak procurement periods. The TGB also leads licensed warehousing operations in Turkey since the Licensed Warehousing Law of Agricultural Products was enacted in 2005. The warehouse receipt system has a wide range of advantages for the sector, such as introducing agricultural products into the market in line with quality standards and warehousing products under suitable conditions (Cetiner & Koksel, 2015) .
Sales
According to Hungarian Statistical office data, domestic utilisation of wheat is relatively stable (five years average is 2.6 million tonnes) and it fluctuates between 47 and 52 percent of overall production volume. Wheat consumption for industrial processing seems to be increased slightly between 2013-2017 (see Table 2 ) from 1.17 million tonnes to 1.22 million tonnes, while feed consumption remained almost the same. Average wheat volume for seed use in the same period was 260 thousand tonnes. Average wheat farm gate producer price decreased almost 28 percent between 2012 and 2017, reflecting ample domestic wheat supply. In 2014, a decline in feed wheat price was higher than the milling wheat price as both types slightly increased in 2017. Processed products in the wheat sector also followed the same trend since 2012 with 21 percent fall in the processor's sale price of bread flour. Feed wheat processor's sale price has moderate decline comparing with milling wheat. In the same period, a decrease is 8 percent for processor's sale price of poultry feed and 19 percent for sale price of pig feed (Table 4 ).
Table 5: Wheat Price Comparison -Turkey
Source: Turkish Grain Board, 2017 Table 5 presents the price change of AKS 3 (Anatolian Hard Red Wheat) wheat in Turkey and also Russian wheat in the last five years. Russian wheat has a comparative advantage against other origins due to its freight advantage and quality. It can be seen that in recent years, AKS price shows an increasing trend while Russian wheat price decreases. This trend mostly arose from the high production cost of wheat in Turkey. Accordingly, in this period the domestic market was protected by state interventions and high tariffs. 2 The price is weighted average price, without VAT and transport costs. 3 
Wheat Export
Hungary has a positive trade balance regarding wheat. Although major exportation product in the cereal trade of Hungary is maize, wheat export of Hungary shows an increasing trend in last 3 years (+76%) due to high level opening stocks and abundant production volume. According to Hungarian Central Statistical Office data; the wheat exportation quantities of the country fluctuated between 1.9 and 3.4 million tonnes over the last 5 seasons. The highest export volume was accomplished in 2017 season with 3.4 million tonnes.
Turkey's wheat export has grown three folds in last decade and mainly relied on processed products such as wheat flour and pasta. Wheat flour sector expanded with strong demand from neighbouring countries, available capacity and inward processing regime. The other advantage for wheat flour exporters is that the by-products of flour making are very valuable in the domestic market as inputs for animal feed producers. Wheat bran was 740TL/ton ($196 per ton) in domestic market as of February 2017, though it was only $170 in the international market. The high demand for by-products of flour production contributes to Turkish flour exporters' global competitiveness. (USDA, 2018). Figure 9 presents a comparison of major export destinations of Hungarian and Turkish wheat in 2016. The left graphs show that main exporters of Hungary were European Union member states; Italy, Romania, Bosnia and Herzegovina and Austria (Romania's imports are believed not only to serve domestic use but also re-exporting purposes) while Turkey's export market mostly consists of its neighbouring countries. As seen from the figure, Iraq takes the first place with almost half of the export share while Syria follows it with %13 share.
Figure 9: Major Wheat Export Destinations Source: Author, based on FAOSTAT data
Comparison of Market Regulations
Government interventions play a significant role to ensure food security and sustainability of the wheat market in Turkey. The price of wheat decreases during the harvest period due to lack of storage opportunities of producers and also their financial needs. Wheat amount procured by the Turkish Grain Board was 2.3 million tonnes in 2018. Over the last twenty-five years, the TGB procurement ratio in total production is the highest in 2013 with %25.8 and this ratio was between %9-10 in last three years. As an EU member country, the wheat market in Hungary is subject to the Common Agricultural Policy. Agricultural and Rural Development Agency (ARDA) is the only Paying Agency for the Common Agricultural Policy (CAP) in Hungary, and is responsible for the implementation and execution of all kinds of agricultural and rural development support activities regardless of their financial resource or the type of the measure such as interventions and direct payments. The fixed-price intervention purchases can be used only in case of wheat; the rate is maximised at European level at 3 million tonnes. The quantity of wheat that may be offered for intervention is 80 tonnes, the amount of security to be lodged is 20 €/t. Tender purchases are available only if the European Commission opens the relevant tender. In the case of this method the producers who offered grain make an offer on the purchase price and the Commission purchases the cheapest deals of the period. This method is available for corn, barley, wheat and sorghum as well. Intervention cereals can be sold to the Member States if the quantity of stored cereals is below 5000 tonnes.
Another measure to regulate the domestic market is tariffs implied by the government on grains. Within the scope of a set of measures to fight rising food inflation in Turkey, the Turkish government reduced the import tariff on wheat, barley and corn from 130 percent to 45, 35, and 25 percent respectively in 2017. In Hungary's case, The EU limits the entry of lower-priced grains from non-EU countries through a system of import duties and quotas. EU Commission import duties on cereals are calculated as the difference between 155% of the intervention price (€101.31/t) and the world market price, but never higher than the bound rates (€95/t for soft wheat). It is worth to mention that wheat Hungary's wheat trade mostly relies on neighbouring member states.
One of the major differences between Turkish and Hungarian wheat market is that a number of Turkish agricultural exports benefit from Turkey's IPR (inward processing regime) policy. Under the IPR, grain processors may import wheat duty-free when they register grain exports, such as wheat flour, pasta and biscuits exports. This system provides an opportunity for exporters to increase value-added commodity production while importing inputs tariff-free (USDA, 2018).
Results and Discussion
Turkey and Hungary share similar conditions in regard to self-sufficiency and food security, however, the market structure is totally different at various stages of wheat value chains. In the production stage of the value chain; both countries' show small scale farmer profile. In terms of yield, countries achieved improvements in the last decade. In 2017 average wheat yield in Hungary was slightly under EU-28 average (5.84 tonnes/ha), the country outperformed average yield in Turkey (2.76 tonnes/ha). On the other hand, wheat yield in Hungary was two times higher than wheat yield in Turkey. They also differ in terms of storage capacity. With yearly over 5 million tonnes of wheat production, Hungary owns over 20 million cereal storage facilities which allow the country to store all of its cereal production without any sales pressure. In this term, Turkey faces occasional challenges especially, in bumper harvest seasons. Besides its 24,5 million tonnes of cereal storage capacity, silo-bag technology was introduced by the Turkish Grain Board in 2014 as a short term alternative to ease harvest pressure. In addition to this, investing in building new silos takes part in the country's agenda.
One of the remarkable differences between these two countries is Hungary being a net wheat exporter while Turkey performs significant yearly import operations for the wheat flour sector's use. Trade relations are geographic proximity-based in both as the majority of Hungary's trade is with EU member states while Turkey imports mainly from Russia and exports to Middle
